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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.3., 2.5., 2.6., 2.8-2.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Maximilien Bencze: Myofibre necrosis is characteristic of multiple neuromuscular disorders and plays a central role in pathogenesis. A specific, reliable method for assessing muscle degeneration is important for diagnosis and translational research [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera NOTE: last one

1.2. Baptiste Periou: This extremely adaptable technique allows the labelling of multiple antigens at the same time in the same section within dead myofibers. It is not possible with vital dies [1].

1.2.1. [bookmark: _GoBack]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera NOTE: take 2 last one 

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Maximilien Bencze: H&E staining is an empirical method that is not adaptable for reliable and reproducible quantification. IgG uptake staining, however, is specific for necrotic muscle cells and applicable to human biopsies [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera NOTE: last one

1.4. Yasmine Baba-Amer: This techniques can provide insight into all neuromuscular disorders characterized by myonecrosis [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera NOTE: last one


Section - Protocol
2. Tibialis Anterior (TA) Muscle Collection
2.1. After removing the hair from the leg of interest, place the 4-week-old, male, mdx (M-D-X) animal in the supine position [1-TXT] and secure the paws to a corkboard [2-TXT].
2.1.1. WIDE: Talent placing mouse in position Videographer: More Talent than mouse in shot TEXT: Euthanasia: cervical dislocation
2.1.2. Paw being secured TEXT: mdx: dystrophin deficient
2.2. Using precision scissors and forceps, remove the leg skin from the foot to the knee to expose the entire length of the tibia and the tibialis anterior [1].
2.2.1. Skin being removed

2.3. Use the scissors to make an incision between the tibia and the tibialis anterior [1] and use the forceps to carefully remove the epimysium layer from the surface of the muscle [2].

2.3.1. Incision being made Videographer: Important step
2.3.2. Epimysium being removed Videographer: Important step (with 2.3.1) (CU sample at the end)

2.4. At the ankle, use the forceps to isolate the tibialis anterior tendon from the other tendons [1] and gently pull up on the tendon to isolate it from the tibia and the surrounding muscles [2]. 

2.4.1. Tendon being isolated (with 2.3.1)
2.4.2. Tendon being pulled up (with 2.3.1)

2.5. When the tibialis anterior belly has been entirely separated, hold the tendon up so that only the proximal part of the tibialis anterior muscle is attached to the knee [1] and gently sever the proximal tendon as close as possible to the patella [2].

2.5.1. Tendon being held up Videographer: Important step (with 2.3.1)
2.5.2. Tendon being severed Videographer: Important step (with 2.3.1)

2.6. Place the tibialis anterior on a piece of gauze lightly dampened with saline to avoid drying [1] and partially dip a beaker containing 70-100 milliliters of isopentane into a container of liquid nitrogen [2] until the isopentane at the bottom of the beaker becomes a white solid [3].

2.6.1. TA being placed onto gauze, with saline container visible in frame  NOTE: CU at the end
2.6.2. Talent dipping beaker into isopentane
2.6.3. Shot of solid white a bottom of beaker Videographer: Important step

2.7. Carefully pre-label the other side of the cork so that the biopsy can be properly identified after freezing [2] and add approximately 0.5 milliliters of tragacanth gum onto a 20- x 11- x 8-millimeter circular piece of cork [1]. NOTE: Switch the order of steps 2.7.1 and 2.72, I fixed VO to match.  

2.7.1. Gum being applied NOTE: CU at the end
2.7.2. Cork being labelled

2.8. Use forceps to embed the tibialis anterior into the gum, distal tendon side up, holding the muscle with its axis perpendicular to the cork surface [1].

2.8.1. Tendon being embedded onto gum Videographer: Important step

2.9. At least half of the tendon side of the tibialis anterior should remain uncovered by the gum [1].

2.9.1. ECU: Shot of embedded TA Videographer: Important step

2.10. Then quickly dip the cork with the embedded muscle into the chilled, unfrozen isopentane for about 2 minutes to allow complete freezing [1]. 

2.10.1. TA being dipped/cork floating in isopentane Videographer: Important step

3. Cryosectioning 

3.1. To obtain sections of the frozen tissue, set the cryostat temperature to minus 25 degrees Celsius [1] and use optimal cutting temperature compound to fix the tissue onto the cryostat cutting block [2].

3.1.1. WIDE: Talent setting temp
3.1.2. Tissue being fixed to block

3.2. Trim the sample until the muscle belly is reached [1]. Then obtain 7-10-micrometer sections, collecting at least two sections per glass slide [2] and placing the slides at room temperature as the sections are captured [3].

3.2.1. Section(s) being made then shot of muscle belly
3.2.2. Section being captured on slide OR Shot section(s) on slide  NOTE: take 2
3.2.3. Talent placing slide at room temperature NOTE: 2nd part

3.3. Allow the tissues to dry for at least 20 minutes at room temperature in a ventilated environment [1]. Then store the sections at minus 80 degrees Celsius until their staining [2].

3.3.1. Slide(s) being placed to dry
3.3.2. Talent placing slide(s) at -80 °C

4. Immunolabelling
 
4.1. To immunolabel the tissues, first thaw the slides at room temperature for at least 15 minutes in a ventilated environment [1].

4.1.1. WIDE: Talent placing slide(s) to thaw

4.2. Next, delineate the sections with a hydrophobic pen [1] and fix the tissues with 2% paraformaldehyde for 10 minutes in a humid chamber [2].

4.2.1. Section being circled NOTE: CU circle on the slide at the end
4.2.2. PFA being added to slide(s), with PFA container visible in frame

4.3. At the end of the fixation, rinse the sections with two, 5-minute washes in fresh PBS per wash [1] and block any non-specific binding with 10% goat serum diluted in PBS [2].

4.3.1. Talent placing slide(s) into PBS, with PBS container visible in frame
4.3.2. Serum being added to slide(s), with serum container visible in frame NOTE : take 2

4.4. After 1 hour at room temperature, label the sections with the primary antibodies of interest diluted in 5% goat serum for two hours at room temperature [1-TXT].

4.4.1. Antibod(ies) being added to slide(s), with antibody containers visible in frame TEXT: See text for Ab suggestion details NOTE : take 2

4.5. At the end of the incubation, rinse the slides with three, 5-minute washes in PBS [1] followed by labelling with the appropriate fluorophore-conjugated secondary antibodies for 45 minutes at room temperature protected from light [2].

4.5.1. Talent adding slide(s) to PBS, with PBS container visible in frame
4.5.2. Antibod(ies) being added to slide(s), with antibody container(s) visible in frame

4.6. At the end of the incubation, wash the slides with three, 10-minute washes in PBS [1] and mount the sections with a fluorescent mounting medium containing 100 nanograms/millilitre of DAPI (DAP-ee) and a coverslip [2].

4.6.1. Talent adding slide(s) to PBS, with PBS container visible in frame
4.6.2. Coverslip being added to slide, with mounting medium container visible in frame

4.7. Then dry the slides overnight at 4 degrees Celsius before imaging [1].

4.7.1. Talent placing slide(s) at 4 °C
Section – Results
5. Results: Representative IgG Uptake Staining in a Degenerating Mdx Muscle Cross-Section

5.1. Tibialis anterior muscles from 4-week-old mdx mice often display heterogeneous profiles, including poorly affected areas [1] and degenerating and regenerating areas together in the same cross-section [2].

5.1.1. LAB MEDIA: Authors: Please upload the image from Figure 1a to your project page as new lab media file without the yellow boxes or the a, b, or c labels: JoVE Video Editor please emphasize area of tissue outlined with “b” box in original Figure 1a
5.1.2. LAB MEDIA: Figure 1a: JoVE Video Editor please emphasize area of tissue outlined with “c” box in original Figure 1a

5.2. Unaffected to mildly affected muscle areas contain myofibers of a large and homogenous size [1] and nuclei at a low density that are mainly located at the periphery or in between myofibers [2].

5.2.1. LAB MEDIA: Figure 1b: JoVE Video Editor please emphasize at least one red outline
5.2.2. LAB MEDIA: Figure 1b: JoVE Video Editor please emphasize some white staining

5.3. IgG-positive myofibers are generally absent in such healthy or mildly affected areas [1], while IgG-immunoreactivity within the myofibers indicates myonecrosis [2].

5.3.1. LAB MEDIA: Figure 1b: JoVE Video Editor please emphasize some green staining
5.3.2. LAB MEDIA: Figure 1c: JoVE Video Editor please emphasize green staining at bottom of image

5.4. Newly-formed myofibers are present at a small size at the early stages of regeneration [1], progressively enlarging as the muscle progenitors fuse and contribute to the syncytial cell [2].

5.4.1. LAB MEDIA: Figure 1c: JoVE Video Editor please emphasize small red outline(s)
5.4.2. LAB MEDIA: Figure 1c: JoVE Video Editor please emphasize larger red outline(s)

5.5. During this process, the myonuclei remain at the center of the regenerating tissue, with clusters of small, centrally-nucleated myofibers indicating recently regenerated myofibers [1].

5.5.1. LAB MEDIA: Figure 1c: JoVE Video Editor please emphasize white staining near top of image


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Yasmine Baba-Amer: To minimize the risk of artefacts, it is important to keep the muscle straight when freezing the tissue and to freeze the tissue at the correct temperature [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.10.) NOTE: last one
6.2. Baptiste Periou: Isopentane and PFA should always be handled with caution and under a fume hood [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera NOTE: last one
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